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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant: Nancy T. Chang 
Serial No.: 659,339 
Filed: October 10, 1984 

Title: CLONING AND EXPRESSION OF HTLV-III DNA 

CERTIFICATE OF MAILING 

I heroby certify that this correspondence is being 
deposited with the United States Postal Service as First 

Clas* Mail In an envelope addressed to Honorablo 
Commissioner of Pctents and Trademarks, Washington. 
D.C 20231. on -£±±3:C= 
Hamilton, OrooJc Smith & Reynolds 


Signature O ^ 

DECLARATION OF NANCY T. CHANG 


The Honorable Commissioner 

of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

I, Nancy T. Chang, of 7405 Brompton St., 
Houston, Texas 77025, declare: ' 

1. I am an inventor of the subject matter 
described and claimed in the above-identified 
application. V7hen" the invention was made, I was 
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Associate Research Director in Molecular Biology 
at Centocor, Incorporated, Malvern, Pennsylvania 
(Centocor) , assignee of the subject application. 
Currently, I am an Associate Professor of Medicine 
at Baylor College, Houston, Texas. 

2. At the time the application was filed, Dr. 
Robert C. Gallo and Dr. Flossie Wong-Staal were not 
designated co-inventors when, in fact, they were 
co-inventors and should be so designated. 

3. The above-identified application discloses 
and claims methods for cloning and expressing sub- 
genomic fragments of HTLV-III cDNA; HTLV-III cDNA 
fragments and immunoreactive HTLV-III polypeptides 
encoded thereby; and methods of detecting antibody 
against HTLV-III employing the polypeptides. 

4. The experimental work described in the 
application began at Centocor upon receipt of 
genomic HTLV-III DNA from the laboratories of Dr. 
Gallo and Dr. Wong-Staal. Dr. Gallo and Dr. 
Wong-Staal supplied a recombinant phage (designated 
ABH 10) consisting of the genomic HTLV-III cDNA 
recombined with a phage vector. The HTLV-III cDNA 
insert was excised from \BH 10 and fragmented and 
the subgenomic fragments were cloned and expressed 
in host cell systems as described in the applica- 
tion. All of the experimental work described in the 
application was done at Centocor, either by me or by 
laboratory assistants working under my direction and 
supervision. However, at various times before the 
experimental work and during its progress, Dr. 
Gallo, Dr. Wong-Staal and I discussed the strategy 
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for the cloning and expressing of the viral cDNA. 
The experimental work proceeded along the lines we 
discussed; thus Dr. Gallo and Dr. Wong-Staal contri- 
buted signficantly to the cloning and expression of 
the HTLV-III cDNA. 

5. On August 22 , I prepared a document which 
described the experimental work accomplished up to 
that time. The document was sent to Centocor's 
patent law firm, Hamilton r Brook, Smith & Reynolds 
(HBS&R) , as an "invention disclosure" (Exhibit A) . 
Because all of the work described in the "invention 
disclosure" document was done at Centocor and 
because of my incomplete understanding of the law of 
inventorship, I did not designate Dr. Gallo or Dr. 
Wong-Staal as "inventor" on this document. 

6. Subsequently, Centocor decided to have a 
patent application prepared and filed by HBS&R. 
Because of the imminent publication of an article 
disclosing work relating to the invention, there was 
great urgency to file the application. On October 
8, 1984, I met with Centocor's patent attorneys to 
supplement information contained in the "invention 
disclosure" document (Exhibit A) for completing of a 
patent application. At this meeting, all of my time 
was devoted to explanation and discussion of the 
highly technical and complex subject matter 
necessary to prepare the application. The subject 
Application, Ser. No. 659,339 was filed on October 
10, 1984. 

7. On January 23, 1985, a continuation-in-part 
application was filed to cover additional experi- 
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mental work which had been done since the earlier 
application was filed. The inventorship error was 
repeated, 

8. The possibility of an error in inventorship 
was first raised by Dr. Gallo in a letter to me 
dated July 25, 1985 (Exhibit B) . Shortly there- 
after, Centocor management initiated an investi- 
gation into the facts surrounding the invention and 
authorized HBS&R to do the same (Exhibit C) . After 
a preliminary investigation, Centocor management 
made a tentative response to Dr. Gallo on September 
16, 1985 (Exhibit D) . However, pursuant to Cen- 
tocor' s stated desire to have the patent legally 
drawn a thorough investigation was made. During 
this investigation, I informed HBS&R of the full 
extent of Dr. Gallo' s and Dr. Wong-Staal's colla- 
boration with me regarding conceptual aspects of the 
claimed subject matter. After consideration, HBS&R 
concluded that Dr. Gallo and Dr. Wong-Staal should 
be designated as co-inventors because of their 
conceptual contributions . 

9. My earlier failure to indicate the 
contributions of Robert C. Gallo and of Flossie 
Wong-Staal was unintentional. 

10. I hereby declare that all statements made 
herein of my own knowledge are true and that all 
statements made on information and belief are 
believed to be true; and further that these state- 
ments were made with the knowledge that willful 
false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 
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of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity 
of the application or any patent issued thereon. 

Sflc^, r. 

Nanc/y T . Cft4ng 
Date 


EXHIBIT A 


THE CHARACTERIZATION AND PRODUCTION OF HTLV-III OENES AND PROTEINS BY 

GENETIC ENGINEERING METHODS 


Nancy T. t Chang 
Centocor, Inc. 
244 Great Valley Parkway 
Malvern, PA 19355 
August 22, 1984 
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Human T Cell Leukemia Virus type III (HTLV-III). also named 
Lymphoadenopathy Virus (UV). was Isolated from the peripheral blood or 
uphold tissues of patients with Acuired Immune Deficiency Syndrome 
Recent studies of R. Gallo's group and of L. Hontagnier's group indicated that 
the sera from over BOX of AIDS and pre-AIDS patients contain antibodies 
'specific for the viral envelope and core proteins of HTLV-III. This and other 
evidence strongly suggests that HTLV-III is the cause of infectious AIDS, 
giving hopes that the diagnosis, preventive vaccine, and even therapy for AIDS 
can soon be developed. 

Because AIDS can be transmitted through blood transfusions, an assay that 
detects HTLV-III infection is important not only for diagnosing patients but 
al so for screening blood that might be contaminated with the virus. NIH and 
several co»erdal firms, including Centocor. are now developing i-unoassay 
kits employing inactivated, disrupted HTLV-III as the solid-phase 
taunoadsorbent for the detection of antibodies against HTLV-IU antigens in 
serum or blood. 
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r..„.-Hc Engi — ""1 a™"-"" 11 

Another approach for the detection of and tl» vaccination against HTLV-III 
infection is the employment of genetic engineering methods. In this approach, 
the proviral genes integrated into host eel! DNA are molecularly cloned. The 
„ ucl eotide sequence of the molecular cloned provirus is determined. The viral 
nucleotide sequence information will be directed to design and engineer 
HTlV-III-specific peptides and DNA probes using recombinant ONA technology or 
synthetic peptide chemical synthesis methods. These products are then 
explored for use in the diagnosis of HTLV-III infections by measuring specie 
antibody to the viral peptides or HTLV-III-specif ic RNA or DNA. The peptides, 
especially the sua and env related peptides may also be used as vaccines for 
the prevention of AIDS. 

Hore specifically, the env and ^ genes, which encode the envelope and 
core proteins of HTLV-III, respectively, are subcloned into various bacteria! 
orma»alian expression vectors. These expression vectors contain all the . 
.ecessary-controUin, elements for the production of the fused HTLV-III env 
gene in recombinant plasmids bearing host cells! Expression of the HTLV-III 
related peptide in the foreign host cells can be detected by binding of 
HTLV-III specific antibody 1n the AIDS patient serum or hyperimmune serum ,. 
raised against purified virus. Although the envand aja products are of 
primary interest for diagnostic and vaccine purposes, the other two genes 
encoded by HTLV-III. pol and £x are important for understanding the biology of 
this retrovirus. These genes will be studied as well. 
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The genetic engineering approach offers a few advantages over the 
conventional one, which involves growing HTLV-III in cell cultures. For 
example, in the manufacturing process, because viral antigens are not 
infectious, working personnel are not exposed to the hazardous virus and the 
facility requirement will be less stringent than that for virus production. 
Also, the envelope and core proteins are the dominant immunoreactive viral 
antigens, irmujnoadsorbents with the purified viral proteins may offer more 
antibody-adsorbing capacity and higher sensitivity than those with whole 
virus- Inmunoassays employing envelope and core proteins separately can 
detect antibodies against envelope and against core proteins. The antibody 
profile (concentrations and proportions) may reveal certain natures of the 
disease yet to be discovered. Furthermore, a protein vaccine using purified 
viral proteins (env or core gene product) will not have the risk of viral 
infectivity. 

Centocor's First Footstep in HTLV-IH Molecular Biology Work 

As soon as we obtained the information in early Hay, 1984/'that HTLV-III 
was isolated from AIDS patients and shown convincingly to be the cause of AIDS 
and that antibodies against HTLV-III antigens were found in over 85X of AIDS 
and Pre-AIDS patients. I decided to use the genetic engineering approach to. 
develop diagnostic assays for AIDS. On Hay 10. 1984, Tse Wen Chang, Hichael 
Wall and myself went to Biotech Corporation, Rockville, Haryland. to meet Dr. 
Robert Ting (Chairman of Biotech) to discuss the collaboration between 
Centocor and Biotech about coating polystyrene beads with inactivated 
disrupted HTLV-III. In that meeting, I expressed my interest to clone and 
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express HTLV-III genes and to use the expressed proteins for diagnostic ,nd 
vaccine products. Dr. Ting was impressed with our expertise 1n Holecular 
Biology and introduced me to Or. Flossie Won 5 -Staal. a key associate of Dr. 
Robert Gallo. with whom he had been collaborating on certain aspects of 
HTLV-11I worx. Our collaboration with the NCI group started on that day. We 
turned to Centocor with U SSii clones encoding segments of HTLV-II DNA. At 
that time, HTIV-III DNA had not been cloned. 

The collaboration between Centocor and the NCI group went on very nicely. 
On July 5. we visited Dr. Wong-Stahl reporting our progress on HUV-11 and 
proposing our strategy on HTLV-II1. We obtained V clones harboring a 
segment of HTLV-III DNA on 3uly 20, 1984. Our worx on HTLV-III started on 

that day. 


Centocor's Progress Update 


We now have L coll plasmid clones containing various portions or entire 
genome - of HTLV-H1. «e have sequenced a segment (about 3500 base pairs long) 
of HTLV-III genome encoding most of the env gene. We have also cloned 
HTLV-III DNA in several expression host-vector systems and obtained several 
clones that can be induced to synthesize polypeptides encoded by the inserted 
HTLV-III DNA. Efforts are being made to test the reactivity of these 
polypeptides with antibodies from AIDS patients. When we identify clones that 
produce polypeptides demonstrating good reactivity with the antibodies, we 
will produce the polypeptide in large quantities and use it in i«unoassay . _^ 
development. We also plan to clone and express the aao. gene in a few weeks. 
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Plans are also being made to transfect kalian cells with the coll cloned 
env and gji£ DNA's. 


ThP Application "nf HTLV-III P^ted Peptides or Proteins 

The viral envelope and core related peptides produced by the env and <m 
clones, either separately or combined, can be coated or conjugated 
noncovalently or covalently onto solid phase, such as PVC plate or polystyrene 
beads'to be used as irm,unoadsorbent for antibodies against them. These solid 
phase immunoadsorbents are the key components in the immunochemical assays for 
HTLV-III-specific antibodies, using tracers such as goat anti-human 
immunoglobulin or protein A that are conjugated with radioactive isotopes such 
as 125 I. or enzymes such as peroxidase or alkaline phosphatase. 

The proteins can also be used to prepare vaccine against HTLV-III. which 
should be useful for high-risk populations, such as homosexual males and 
recipients ^f frequent blood transfusions. The genetic engineered envelope 
and core proteins can also be used as an immunogen to prepare monoclonal or 
polyclonal antibodies. These antibodies can be employed in immunochemical 
assays for the detection of viral antigens in serum, blood, lymphocytes, or 
other tissues of AIDS or pre-AIDS patients. 

The nucleotide sequences of HTLV-III env and gas. genes yield information 
about the amino acid residue sequences of the envelope and core proteins. ^ 
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Artificially synthesized segments of polypeptides "according to the sequences 
may offer potential in diagnostic assays and in vaccines. 

The cloned HTLV-III and its sequence can also be used to prepare DNA 
probes for the detection of HTLV-III RNA. proviral DNA. or encoded mRNA in the 
lymphocytes, or other tissues of patients. 
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EXHIBIT B 

DEPARTMENT OF HEALTH & HUMAN SERVICES 


Public Health Service 

National Institutes ot Health 
Bethesda. Maryland 20205 
Building : 37 • 
Room : 6A09 
(301) 496-6007 


July 25, 1985 


Dr. Nancy Chang 
Assistant Research Director 
Molecular Biology . 
CENT0C0R 

244 Great Valley Parkway 
Malvern, PA 19355 

Dear Nancy: 

Ue are pleased that our eff.r« « 0 ™ K^KUneT 

TiribfrnSSS ffiheleToVWr HC, vaccine 

research development effort. 

However, it has cc»e to our attentior rtha, -«~ «» ^»^~ 
ourl^M^^ 

5»WtST«ff « iS^SSS S JSrVt if th. effort. 
Ik assume that-thls ws an oversight. «e «ould *J D ftf at ion. 

the inclusion of our names is only fair. 

Sincerely yours, 


Robert C. Gallo, M.D. 


RCG/PF/bj 


cc Dr. Chabner 
Dr. DeYita 

Dr. Fischinger - 

-*Dr. Harmison ' Documentary Exhibit 6 

Dr. Sliski . _ AT 

Dr. Viallv^ CHANG ET AL. 

Interference No. 103,659 
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CENTDCOR 

244 CRXAT VALLEY PARKWAY. MALVERN. PA .19355. (215) 296-4488 
244 uioa TELEX: 814823 CENTOCORMARN 

FAX: 215-644-7558 


August 5, 1985 


David Brook, Esquire 

Hamilton, Brook, Smith & Reynolds 

Two Militia Drive „ 
Lexington, Massachusetts 0Z1 IS 


Dear David: 

thi, invents. 

I beHeve Dr. Ml. mixes up ^-nto^hip with e„„t "button. This, issue „ ^ 


Sincerely, 



Hubert J. P. Schoemaker, Ph.D. 
President 


HJPSrso'h r 
attachment - 
cc: Dr. Nancy Chang 

Dr. Gregory Lawless 
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CZNTOCOl 

244 GREAT VALLEY PARKWAY. MALVERN. PA 193 55. (215) 296-4488 
*** &KtA1 T a£X- 834823 CENTOCORMARN 

FAXj 2I5-644-75S8 


September 16, 1985 


Dr. Robert Gallo 

National Institutes of Health 

9000 Rockville Pike 

Building 37 

Room 6A09 

Bethesda HD 20205 

Dear Dr. Gallo: 

I have in hand your letter of July « ^^^"nts* KereTsVoTulstion . 
regarding inventorship on the Ce "!?" r "^"^n program and, as you know, 
that your collaboration was essent al *° J™" 11 P 
we have on every occasion, made this fact clear. 

In the case of the patent covering 

us that, under strict inventorship ^^preta^on *° ar as a n inventor. These 
Sl'/SSiXm an^toVaveVhis k»p«.W. 

I ..Id be happy to discuss ^^^^^SS^^^ 

Your wort for the government ahd the comity 1. ^^"Si^tert 
attempted to support you to our utmost In the past a 
efforts to support yog 1n the future. i\ 



/ 


cc: D. Brook, Esq. 
N. Chang, Ph.D. 
H. Wall, Chairman 
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Ameri%n Type Gilture Collection 

11301 Pirlliwn Drive • RodmTle, MD 20852 USA • Telephone: (301)881-2600 Te!e«: 898455 ATCCNORTH 

i» • • 

BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM . 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7.3 
RECEIPT INI ntWj^ STATEMENT ISSUED PURSUANT TO RULE 10.2 

To: (Hue sad Address of Depositor or Attorney) 

National Institutes of Health, national Cancer Institute 
Buildlns 37, Rom 6A17 
9000 Hockville Pike 
Eockville, Maryland 20205 
' Attention: Dr. Flossie Hong-Staal 

• Deposited on Behalf of: National Institute of Health. Rational Cancer Institute 

Identification leferea* by Depositor: ATCC Designation 

•XBH-10 recoibiaant phage clone of 8TLV-III in Xg I «es XB 

X H-3 recoibinant phage clone of HTLV-III in X g I Ves X jj JJUfi 

• X EM reewhinant phaie clone of HTLV-III in X g I lies X B 

The deposits were'aeccapaitied hy: i scientific description _ a proposed tajonotic description indicated 
above. ... * 

The deposits were received July 30. 1984 by this International Depository Authority and have been accepted. 
AT Y0DS EIQQEST: 

Be will infora you of requests for the strains for 30 years. 

X He will not infora you of requests lor the strains. • 
._ the strains are available to the scientific, public upon request as of 

The strains will be sade available if a patent office signatory to the Budapest Treaty' certifies one's right to 
' receive, or if a U.S. Patent is issued citing the strains. 

If the cultures shoulii die or be destroyed during the effective ten of the deposit, it shall be your responsibility 
to replace' tbes with living cultures of the sate: 

The strains sill be attained for a period of at least 30 years after the date of f"»^ o£ * . 
least five years after the tort recent request for a saaple. The United States and >any other countries are 
signatory to the Budapest Treaty. 

The viability of the cultures cited above were tested parch 4. 1987. On that date, the cultures sere viable. ' 

International Depository Authority: American Type Culture Collection. Bockville. Kd. 20852 USA 

Sisnatore of person having authority to represent AICQ:. 

{Mra.l Bobbie A. Brandon, Head. AICC Patent Depository 

Date: Karch 6. 1987 

cc: Jases A. Oliff . Esq. Fore B? */? 


E : d oow wee-.qx S6, ZZ AON 
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CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being 
deposited with the United States Postal Service as Express Mail in 
an envelope addressed to: the Assistant Commissioner for Patents, 
Washington, D.C., 20231, on February 20, 1996. 

Dated: May , 1996 By: : 

Eugene Moroz 


221054J 


PATENT 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re application of 

Serial No. 

Filed 

For 


Nancy Chang et al. 
06/659,339 
October 10,1984 

CLONING AND EXPRESSION OF HTLV-III DNA 


Assistant Commissioner for Patents 
Washington, D.C. 20231 


RENEWED PETITION UNDER 37 C.F.R. SI. 182 


Sir: 


Attached is a REQUEST FOR RECONSIDERATION OF THE MARCH 
29, 1996 DECISION DISMISSING APPLICANTS' PETITION PURSUANT TO 37 
C.F.R. §1.182 TO ADD A REFERENCE TO A PRE-FILING DATE DEPOSIT. 


Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 


By: 

Eugene Moroz 
Reg. No. 25,237 

Of Counsel ; 

William S. Feiler 
M. Caragh Noone 
MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, New York 10154 
(212)758-4800 
(212)751-6849 (FAX) 


221054 1 


James C. Haight 

NATIONAL INSTITUTES OF HEALTH 
Office of Technology Transfer 
Suite 325 

6011 Executive Blvd. 
Rockville, MD 20852 
(301) 496-7056 


22105AJ 
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Menoclentl iMltaiiii 

Fig 3 Ccm^mi** binding of WTOgRAB **i BRA vStui .ml.cni with . p.«Uf .swiudgn.1 witibodlci.3olWb«, ERAWm»; BiM-hiictt* 
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0.3 ma M- 1 ). Wte' incubation (37 1. 1 hi nd wuhl«j with PM, the bottom of e.ch weU wt. cut out an 


t and radtetcttvlty dttermintd. 


doses of street rabies virus, whereas mice similarly Imraunued 
with wlld-type W done were not protected (Table 2). 

To useu the authenticity of the recombinant rabies gly- 
coprotein, reactivity with i ptnei or monoclonal antibodies 
diitctcd against rabies glycoprotein and other viral proteini (N f 
NS and M) was axarmncd. The binding activity of the recom- 
binant alyeoprotein with 44 and -glycoprotein monoclonal anti- 
bodies was almoct Identical to that obierved with purified ERA 
rabies vine, whereu only the ERA vims meted with antl-N, 
•NS and M antibodies (Fig, 3). This demonstrates that the 
rabies glycoprotein produced by WTGgRAB vlrui-infected 
cells ii qualitatively indistinguishable from the native gly- 
coprotein of ERA vimi. . 

Vaccinia vims has been used extensively as a live vaccine to 
control and eradicate smallpox (set ref. 13 for review); it has 
been developed u a cloning and expression vehicle for hepititii 
B, influenza and herpes antigens and protection has been 
achieved by vaccination with appropriate influent*- and her* 
p«-W recombinants 3 * 4 ' 14 - We demonstrate here that live W 
expressing the rabies glycoprotein is capable of conferring pro. 
tection against experimental rabies Infection. Attenuated viruses 
such u W are particularly appropriate vehicles for vaccine 
production; their preparation and administration can avoid 
costly procedures involving propagation of the pathogenic agent 
on cultured mammalian celli and aufcsequem toxicity testing. 

We thank A. Kira and D. Nayak for helpful discuisions and 
P. Chambon, E. Eisenmann and P. Kourihky for encouragement 
and critical reading of the manuscript! A Balland for preparing 
the synthetic oligonucleotide* uicd in thii work, D. Villevat and 
F. Jaeger for verifying eonttrueti by sequencing and E. Chambon 
and F, Daul for assistance in preparing this manuieript. Thli 
study was supported in part by NIAID grant At-09706. 
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ai, unto, a- W<fly, M. Slay, S. 4 Lom^. i. P. OSA X \1>\%\ (I9«). 

la. aj4«.M.p. ( ut^a,4L»«aes,i.f.Oi«#2a t ei-«tWV 

14. Wrfi i. H. 4 a. X W«t 44 »e-«7 <1MJ), 

«. M*ct40, Mh M, a L 4 Mdn. ^^i^i 1 ^^ in MtimL 
it. L«ni. il, nw, Uwrtic*, Htrnrrt, * tewcq, J- T. W»Wff SK 41J-4M ( 1 fH). 


Molecular cloning and characterization 
of the HTLV-III virus 
aunclated with AIDS 

Beatrice H. Habit, Georgt M. Shaw, Surtsh S. Aryan 
MlltuUa Popovlc, Robert C. Gallo 
k Floosie Woag-SUal 

Uboratory of Tumor Cell Biology, Developmental Therapeutics 
msrsm, Division of Cancer Treatment, Nstionsl Cancer institute, 
National Inuhuu* of HeiUh, DcthnOa, Marjland 1M03, USA 

We recently reported the [eolation sad ehemctertiation of a novel 
human T-lympbottopk retroviral, HTLY4U, in patients with 
acquired Immune defldeocy fyndrome (AIDS) and it tboaa atria* 
for the dl*t» M . After exteaai«« awopldemiolofleil ftudier^t 
together with numerous vlrw laolarloaa from theaa patlente 1 - 7 , we 
coflcigded that HTLV-HI la the caeaatWe agtat of AIDS. Hire 
we report the molecular cloning and characterisation of two blgM* 
related hot distinct forma of the HTLV-III genome. The vlrsu 
geaomt Is - 10 kllobaees long and is detected lo HTLV-IlMafedH 
telle but not in uninfected ccHa, lacisdlog aormal human tlteee, 
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indicating tbnt <*"•■ to •»«I« BM, » *• "" ,Wt * u< ! 
^ * |,U „U eeajioaet hosolofy between th. doaed geoome 
ffi^,3!2«f HltVjSHIlV* TtatraUablltty 
S«5 doied KTLV-III genome will now eUow an uatJiblguous 
£ of tble ttnaVltl. other WmvItum., *leob.re 
Sh mocltitd *l» t» p«tbc««Ml. of AIDS* 

mbmni In the treatment of AIDS. 

ah humin retroviruses that have been exttMtvely character- 
*< m Inotropic, especially O^J* W^V"! 
Sduce formation of multinucleated cells on Infection. These 
8££ XSain 'actively high^iecular weight reverie 
traniaiptoB with preference for Mf 1 * and V 9 *™*»™i™">* 

of rtWhi S»oie«Ur — 23.000-25 WO W. 
§* vin» a « human T-eel) leukiemti viru.es. or HTLVJfl accord- 
ance with recent convention"-". The tat two subgroups of 
HTLV I and I II) a» aawcUted with T-cell malignances and 
?an wSfSrS T cell? teS»e«. HI LV-IH has many properties 
S aromonVi* HTLVM and HTLV-II but has eytopath.c rather 
S"Sn.l»ge«Mty.n.^^^ 
and ehaneterlw HTt.V.m. end to produce luffiewnt purified 

v£l nagenls for serological ^ Sl!£StSS3Sn 
million of HTLV-HI to an immortallied human T«cell w inii 
5" S eta?,. derived from thli line which wore Wj™* 
re.li«m to the cytopnthlw ellectt or the vtrus. Tht. led o the 

forcontinuou. piSueric of HTLV.IIl'.Onerf 'fm cAUmi. 

H9/HTLV.III.prcducMUrgeQuautitie.of^^ 

u the principal producer cell line for immunologialamys 

AIDS patient.. The uninfected parental cell line (HT) and to 
fehXi (H9 and H4) w.r. ^J'i^v ni 

virui Infection, Including HTLV.I HTLV-II an HTLV-IIi 
i\j p i„ preparation). To clone the HTLY-Ht W™*> w . e 

wUh concentrated HTLV-lll and ciowd this DNA into a A 
pheic library to be eonened with viral cDNA. . 
^Soamrited vlru, froith. H'/KTLV IH eell line we* vied 
»e infect fre.h uninfected H9 cell, at a multiphcity of. 50 viral 
paScles per cell and cultures were collected after 4. 10, 5,24 
wd «h. Extraehromoaomal DNA w« extracted according to 
£ procedure of HlrT and »»y* for hi content of umn- 

ttgwed Mral DNA ueing ^ v f\f " A ,"f ^ 
lynthcth of thle eDNA w. primod with oWdT »^"* e » e - 
t«wcribed from pslyCA).cow»iHin g UNA of vinoni that had 
bounded twlJoneucro,^ .deniity ^^"•"KlfSo 
llnetr viral DNA wu flnt deteaed after 10 h and wu alio 

Sn^ 

U of the 15-h lampUng. A band «f ~10 «^b«ei (kb) m tM 
undiiMted DNA tepr«ee»to the linear form of unlntegreted 
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Fit. 1 Southern Mot" analyiie of »»»ttte»fiied HTLVJU DNA. 
N*virilMQu^iwei could bedewetedln the Mdlgetted DNA after 
*l MoweV»r™rra*jor ip^«* of viral DNA -10» lon| •« 

tZm et the vinik The fiiutc ehcwi a rtDmenteUve Southern blot 
oMhi l$* Mioplt di|wtiil with itvenl renrlotioa enxymee. 

SiVoLrh^uVloActed »x£ K J^S2Mi 

4xl0'WcleiofHTLV4II.lnfe«ed*n»w e re0i^ 

roller botdti and collected after 4, 10, 1J, 24 endJSh. U«- 

nXuiar weight DNA «•» preparefl uilnjtte M^frartonanon 

Moarated on i 0J% ainoe* a«L trtntfemd to wtroeeHatoie 
and hybridiied tt en HTLV4H cDNA probe for Mb at 
tn 2.4XSSC. 40* tofmanufle ana 10* dextrin itUptote. 
cDNAwu lymhetitcd from p»ty(A)-e.Ueted RNA P»P^™!2 
doubly banded HTLV-lll v!m In the pretence pf ol«o(dT) 
prfraerT". Filter, were weehed In 1 xSSC at «S «C. 

HTLV-lll. No oloiedornioked cifoularDNAeould be detected 
at 10 1 J or 24 h, hut both forou were evident in imall 
at 4g'h (data not shown). The viral P»J»««»f.^ 
Xhfll. whereu S«I generated three predominant bands or », 
5 J and 3.J kb (Fig. 1 ' we interpreted these banda aa reprewnt. 
riSeJnSSii. If two f«r™2HTLV-lH,both cutby &fl l» 
oTnear the long terminal repeat (LTPJ, and one h»vui» an 
Sdditi"«l SMI aita in the middle of Iti genome. The other 
enzvmea generated a more complex pattern of restriction frag- 
ment, requiring cloned DNA for further anatysia. 

Figure 2 ihows the reitrictlon map of three clone., deilgnated 
ABH10, *BH9 and ABH8, which cotrnpood In .lie to the three 
fragment, ehown In Pig. 1. Ce»pari«« of theie map* 
wggeit. that AftHS plui ABHI eoniotute one HTLV-III 
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mipoftwodw^wUl^HTLV-lli 

fofmidoMd^rattBi«»tr»t^ \BH-10 ^ ..... « 
DNA. Three rtco«bln*« doiwi 

ASH! wd l«W> ' 
uilned ind ihtir Iwftt (9. 55 iod 
3ikb t reipectivily) we« mtpptd 
wim (he Indcaitd tmywa^iiifc* 
thty npmtot two gtnomle 
KuMati of KTLV-IU that i« 

hlfhty ttU^d but dlir to Ju« vnuA ^ »u 
etiiymt iU«i t ladlo«ttU by Wd tet- 
un ftttd ttMtiiki. 

Mrtfcteitt Uw«olyculjf weSgt 
DNA* pooled ttm thi 15- md 24^ 

40% lucwit grmditnt 0 - Alhjui^ of , , 

ihc frtcdoM w<rt eleoo^am^ l 1 J J J T 

»Wi the DMA WW » u ^ w '"^* •T 1T ^ aenfl - with I TLV.M cDNA"-'. 
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Flg.3 Dewnitrailbnof the proenceof HTLV-UI viral sequencei 
in tbe Infected cell Hue, Hf/KTLY-Iil. Both virlem forms of 
HTLV.IH deified hy rfiflereneet In Sttl iUm were detected (a 
H9/HTLV-HI DMA. No HTLV-lll sequences wire found In unin- 
fected H9 cells, unlnfeeud HTcetlsor ncrmalhutnsn thymus (NT). 
Motbedn Hlgh-mo!««1* *eighl DIVA (10 ug) was digested With 
restriction enzymee « Indicated ind hybrid lied to the nicMrini- 
Uled phage insert from A BHI0 in (he conditio™ described la 
Fig I legend. 


genome, arid ABH10 another. The two viral formi differ in 3 of 
21 mapped eniymo sites, including the internal Ssil site. Ai 
expected, the phage inieru of ABHS and ABH8 hybridize in 
hlgh-strlngcncy conditionx (T m -25 , x;) to ABH10 but not to 
each other, as anelyecd by Southern blot hybridization and 
electron microscopic heteroduplex analysis (data not ihown), 
To determine the orientation of the three clones, we need at a 
orobe a cDNA clone (CIS) containing U3 and R sequences 
ISXA. a «l, In preparation); CIS hybridized strongly to the 
0 J kb BgfH fragment of aBHIO and ABH8, orienting this aide 
3'. Assuming that Sttl cuts only onwe in the vicinity Of the 
HTUMU LT*, the clones ABHIO and ABH5/ABH8 represent 
two complete genomic equivalents of the linear unlategrated 
form of HTLV-Ili thai vary in three restriction enzyme sites. 
However, the viral fragments doned into ABHS and ABHS may 
have been derived (torn the tame or two different viruses. 

The pretence of two variant forms or HTLV-III In the original 
ceil Una wai dtmonstreted by hybridizing the radiolabeled 
imert of ABH10 to a Southern blot of HQ/ HTLV-III genomic 
DNA digested with several restriction enzymes (Pig, 3): both 
forms were detected using Sstl t which generated the expected 
three bands of » t 5.5 and 3.5 kb. Xfefll, which does not cut the 
provirut, generated a high-molecular weight smear representing 
polyclonal integration of the provlrue, plus a bead of '-10 kb. 
This 10-kb band was also detected in tindigeited H9/HTLV-III 
DNA (not shown), indicating that It represents unintegrated 
viral UNA. The presence of unintegrated viral DNA also 
explains the 4- end 4.5»kb £coR( fragments seen in both the 
Hlrt and total cellular DNA preparations (Figs 1, 3)« Both Bgfll 
end Hi* AMI cut within the LTR and generate the expected 
Internal bands. Several hint banda inaddition to the expected 
internal bands generated by tfndUI digestion* represent either 
defective provinces or other variant forms of HTLV-IH present 
in low copy number. 

The absence of HTLV-III scquenucs from the DNA cf the 
uninfected W cell line, the uninfected parental cell line HT 
and normal human thymus (Fig. 3), demonstrates clearly the 
exogenous nature of HTLV«]tI and shows that the virus dnei 
not contain human cellular sequences. The same results were 
obtained using Inserts from AbHS and ABH8 as probes. 

The availability of the cloned HTLV-IH genome also allowed 
Us to evaluate sequence homology between, HTLV-III end other 
members of the HTLV family including HTLV-I and HTLV-H, 
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Fig. 4 Sequence homology or HTLV-IU to otner members of the 
HTLV family. Sehemalie rettrladen nupe of HTLV-I, HTLV-tb 
end HTLV-11 sic shown at the bottom, indicatioj the length (In 
kb) and tocsdoa of the eenerated frsgmeati with respect to the 
corresponding genomic regions or HTLV-l. LTR, gag. poi, en? and 
pX miens are drawn to teale aoeordlng to the pibllihcd nucleotide 
sequence of HTLV-I 14 . The bind* that srs most highly coeeerved 
es stringency increases contspond to the f cg/sW junction region 
of ktlv-i (i.e-kb rtri frtgment) ana HTLV-ib (3.i*b fttl 
fragment) add to the 3' part of the pel region of HTLV-H (2.1-tb 
Small BtmWl frsgmast) whleh do not overlap suumlag that 
HTLV'II has a genomic organisation similar to that of HTLV-L 
Fragments corresponding to pX of HTLY-l (Z.B4B SitlfPtt frag- 
ment) and HTLV-Ib ( 1 ,4-kb Ai r>ft»»ont> ere only felntly rlilbk 
at r*~il "C on the original autorediogram. Dlaestlon of GtLV 
geaerstes six fragments, none or which hybridizes with HTLV-III 
ia medium or high stringency conditions (r M --42«C-and 
-2S«C). 

MetbcdJt Subclones of full-length genomes of a prototype HTUM 
(unpublished). HTLV-Ib 14 , HTLV-tl" and GaLY (Sesto strain)" 
were digested with the following enzymes; ftf I plus Stti (KTLV-I 
endHTLV.tb).#« m Hlptuefm«l(HTLV-II);andK/iidIII, Sm$l 
and Xael (CsLV), Four replicate fihen were prepared and hyhHd. 
lied Par 36 h under low stringency (6 x SSC, 20% formimtde, 10% 
descran sulphau st 37 *C) to nick-translated insert of ABH10. 
Fitter* wire then weened bt I xSSC al dfflcreat temporaturee; a, 
22 *C (T B -7CC)i h, JTC (T^SS'Ck c S0»C (r m -42T): 
and 4 65 *C (T n ,-2S V C) I and subeequently sutoradtoaraphed 
for 24 h. 

ftswellaaeveriantof IITLV-I (HTLV-Ib) rewntly Isolated and 
mnleaiiariv cloned from a Zairian paUent with adult T-ctU 
leukaemia . Replicate Southern blots of restriction enzyme* 
digested dona comprising the complete genomes of HTLV-L 
HTLY*Ib end HTLV-II 9 and of gibbon ape leukaemia virus 
(OaLV) as a control, were hybridised with the fulMength HTLV* 
III probe (B1U0) ia relaxed oondidom, after which the fliten 
were washed in conditions of low, medium and high stringency 
(Pig, 4). This experiment demonstrates hnnvology between 
HTLV-III and HTLV-1, HTLV-Ib and HTTAMLbut not between 
HTLV-IH and OaLV. Hybridization of HTLV-IU with othef 
members of the HTLV family could be detected in conditions 
<T n - 42 »C and -28 *C) where ng hybridization to GaLV was 
seen (Fig. 4c, rf). Note that the restriction fragments showing . 
greatest homology to HTLV-III correspond to the 
region of HTLV-I and to an apparently non-ovcriapplng portion 
of the pd region of HTLV-H (assuming that the genomic 
arrangement of HTLV-ll la similar to that of HTLV-I). HybridPV 
stion to a fragment cuntalnim exclusively pX sequences in 
HTLV-Ib (1.4-kb ftil fragment) end to the corresponding frag- 
ment in HTLV-I contelning pX and LTR sequences (Xt-Wj 
MfSstl) was detectable at r.-2l*C but was very faint. pX 
sequences of HTLV-II did not hybridize to the HTLV-III probe 
in the same stringency conditions, nor did fragments containiflj 
LTR or envelope sequences of bCt& HTLV-I and HTLV-U* 
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Overall, these findings uttog the *^^Vf'^ "&2 
£th our previous observadons using HTLV-HI cDNA . wMch 
abo reviled sequence homology, especially In the ffl|/po» 
?,U of the MTLV-I, HTLV-H end HTLV-II gnomes. 
Kwew. we empheatet that HTLV-II1 U much lew do.rfy 
Xud to hTLV.1 .«! HTLV.ll tt the nodeieteld level than 
HTLV-1 tnd HTLV-1I «e to each oAer" 1 * and that mis 
homotoiy ii moat evident In the region of theie virtue, 
uader stringent hybrlcHzetuin. 

T*UI. we have molecuUily ctooed tw. , do*ly related but 
diringuiihablc g«w»le equivalent, of HTLV-IU from the 
H9/ OTLV.I1I cell Ur.e. which has beeo the principal Wttrct for 
all viral reagents uaed In studies of the stro-epjoemlolott or 
ftwSn la AIDS patients'- 7 . Note that thU virus from the 
^HT1V.!II call line retain, ttt ff^SSi'fBl 
fresh normal human lymphocyte ("J**^.^;. SSf 
d>«M stoma aa probea, we alio deteeted HTLV-in viral sequen. 
£. ffit.Ve.ll Ibu. other than HO/HTLV-III that were 
esuMUhed from diflereot AIDS patientt. and in fresh uncul- 
SPed lymphoid tissues of AIDS patients^. These MjlM* 
sett that the cloned HTLV-lll genomes reposed here represent 

could rtaect cumulative In ohm mutation. taiJW.mM" 
vtnu The two fonnt could alio represent different isolates ts, 

with pooled material from icveral diaerent aids oatiena. 
JwnioK iwdlei of other HTLV-lIl Isolates indeed' Indicate 
KtHT?V-S ««Mke HTIAM end HWM1, «hM»<^ 
u.l diversity in h» reitrletlon enayme cleavage patt»ffi when 
isoUte. from different patient. «J»»f* w * 
terlzatlon and sequence analyiU will help to define the natunu 
vSStt of thU virui, which has important implications w Uh 
re^Kpathoiemdtyandort|ln..nd.w 
measures to? AIDS. The availability of th. etoned «TLV.III 
gVaom. ihottld alio new allow direct companion of this virus 
SuTsimilsr group of retroviruses described by other invei. 
S5i CT which hu alio been linked to *V£*c*«au. of 
/BOS and which appean to be i«nmolojpcaUy endmor. 
oholoiically indlttlttfuJUheble fiotn HTLY-III (M. SamaeC- 

.untiel amount of unlntegrated viral DNA in ^ $rwieany 
Infactsd cell line W/HTLV-llUj distftwusbes HTLV-II .fern 
HTLV-l, HTLV.JI and moK other t*«*^P™}*J*& 
?m i to determine whether the preeence of umnteariied DNA 

for certain other ietrorirvee» ,w . 
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That hmcUal cardasma la aot at laarltiblt eoiuMaeaei of 
dgaretu amokloi hu itaxvUtea the aeaieh for hod fhctora that 
imebt lahaxaee the aaaceptlMllty of the laaMdiial inwkar. Oh 
ptaoalble boet factor «uU fat a aolyBMtphk gtM eootraUbg the 
metabnlle •xlietlv* estlrmtlen «f eheadcal catdaogMt, gMag rise 
to wMt laHMobiert »arlatliio la the ftsmtloa of eaootr^adacliia 
•ad/or promotiat tpecka. Eecentry, three leaetk Mhmonhlema 
of hunaa mtUaolle uldatlOB hare heea deoonattite4(aeharac. 
Urized by ItDrttoqulne, me|haaytoJo and eattoeyiMlBt), wlthfhe 
nntabolba or eemal aabatretea Mhlbtttag the ptrtiMieM*. 1 -'. 
DabritoqaiM 4-hyirenytaUoa aagragatei »•*»*"• 
•Jieiiaawea, each eampriatag characttrfttie melabelk caaabil- 
1^-TwTr.port hart the freqaeaey '"•^"^^^t 
ttoa phnorypea in age-, ee*> tad aBOftlns hlato^maMhed bton- 
cUai ctrclSMM and coatrol aatkata. Caacer yadeaia ahawed a 
pnpMderawx of probable tmaosygoo* d«atoaat 
bXr. (7M%> wlta few »ee»«t ? po» ■ataba ^ W 
eaaiaarad wttb asMkhtg eoatrab 07 J% tad WS raaaaylraW. 
Wa eoaelude that the tee* eostroUlog dchfboaaiM 4-hydroxyU. 
tta W U a'h^atJeMttc tetarflttnut of aaaeeptlbUlty to haag 
caacer In amohtn fid that It repmeats i marhar to aaata la 
neeerlai ladtrldual rlak. , 

The metabelUm of dehrlaoaulne waa mwMd la 4W 
rigaratta amokm who had or had not pteiented with bron- 
chocemc carcinoma, la order to determine the 
exuniive metabolixer (EM) and poor nv«*boltoef W) 
Phenotypee in eacn imp. Pntlenu were recruited fremere.. 
of Undwi wlthlo the UUngton Diatriet Bloomibury Diatriot 
endWaodaworth Dirtrict Health Authoritlta and ware admitted 
ySSSL ChHt Unit bed. at Whlttlngton > HoapitaL Al^were 
white Europeana with a pea tWe history of dgarrttt imokini 
S8 ?ack-yr™hat li. number of pack, of 20 diarettea per 
day xmimber of year, of amokhu). Subje^w.re «dud.dlf 
chemoiheTapy or drug* known to interfere with the phenetypmg 
KHeX giv^ if there were ilg» of abnotiT«al h.r*tk or 
ran.1 function and if additional acute ccydMon. luch a. heart 
failure or tevere chett infection obtained. The cuwerpaUenU 
n-245) baa a definite dUgnoiU of bfonchofeme earetiwma 
proven by tttuology (108). cytology (M) or htotology/ ? tJoa> 
?44) from sample, obtained at bronchoioooy (194), 
SUoSu. naed'a biopsy (^.mediosrlnoKopy • « 
wSJ(6). Cell types compelled sviamnui cell (1SI), emafl eeU 
{^aTlarge cell (8) and undifferentiated (I) carcinoma., , together 
SS M ^deMcaVcinoma patientt. Control pauentt (n^34) 
were smoker, with chrontealrnow Umhatton, " ! <to"cv£"£ 
ofwdkoma. lUeh patient received no drug, aftar «JOh the 
S.y Wo^Tthe W. * for 2h *? «« 
07ioh.Thay wereeaehgivena 10 nvidehnawlneUbletojaUy. 
ea twine wai collected for the subsequent 8 h andanalyaed for 
teSSK dAfSoqulne (D) and W«5Wg«2|2 & 
HD) by electron^apwre gas rfuumattgraphjr'. The metaboUe 
„Uo (urinary D/4-HD) thus detennlned ''.W 
ehSrK aid ham.»le»W.re^cmidonaWocds M 
from each patient within 2 days before or after the teat. 
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September 16, 1985 


Dr. Robert Gallo 

National Institutes of Health 

9000 Rockville Pike 

Building 37 

Room 6A09 

Bethesda HO 20205 

Dear Dr. Gallo: . 

I nave in hand your letter of July 25. 1985 * ^noTu^tion . 

regarding inventorship on the C« .tocor HT LV-II pat ™ r ^ ^ 

that your collaboration was v s 
ue have on every occasion, made this fact clear. 

in the case of the patent covering the assay ^•^^^".SSlS'te 

us that, under strict inventorship inte £"tation. " an inventor. These 

SSTrT^tTcJiSS JTlTJE Scientific papers, 

only willing but anxious to have tins accomplished. 

I would be happy to discuss this matter with you or your "J^J^S^to 
arrange -to have our P^ent attorneys visit you £ JffJ™^} iJ lton , Brook. 
• talk to our attorney, please feel free to call oavia d work Md M$ 

Smith t Reynolds directly at 617-861-6240. David does °£ 
principal client is HIT. He is most qualified in the patent area 

Your work for the government and the ewnunity ij ^f^^ l^ourTest 
attempted to support you to our utmost in the past and win us 
efforts to support you in the future. 



cc: D. Brook, Esq. ^ 
N. Chang, Ph.D. 
H. Wall, Chairman 
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